Actin filament assembly and actin-myosin contractility are necessary for anchorage- and EGF-dependent activation of phospholipase Cgamma.
Formation of actin stress fibers and the focal adhesion complex between cell and the substratum are crucial for nonmalignant cells to achieve anchorage-dependent growth. We show here that the adhesion complex formed in normal human mammary epithelial (HME) cells which adhered to type IV collagen, involved the EGF receptor (EGFR) and phospholipase Cgamma (PLCgamma) as signaling molecules, in addition to integrin beta1, alpha-actinin, and actin even before stimulation of the cells with EGF. Stimulation of cells with EGF induced tyrosine phosphorylation of EGFR and activation of PLCgamma, as assessed by the production of a second messenger diacylglycerol (DAG), without any significant increase in the amount of EGFR-bound PLCgamma. Disruption of either actin filaments by cytochalasin D (CD) or actin-myosin contractility by ML-7, an inhibitor of myosin light chain kinase (MLCK), altered the flattened morphology of quiescent cells to a retracted one, without affecting the association between EGFR and PLCgamma. Stimulation of CD- or ML-7-treated cells with EGF failed to inhibit tyrosine phosphorylation of EGFR and its association and colocalization with PLCgamma, but inhibited the PLCgamma activation. Phosphatidylinositol 4,5-bisphosphate (PtdInsP2), substrate of PLCgamma, was tightly associated with alpha-actinin and the content of alpha-actinin-bound PtdInsP2 was reduced by treatment of cells with ML-7 but not with CD. The amount of PtdInsP2 bound to alpha-actinin was increased by the addition of EGF and this EGF-induced increase was blocked by either CD or ML-7. The present results suggest that anchorage-dependent EGF signaling in HME cells may require both actin filament assembly and actin-myosin contractility for the PLCgamma activation.